Abstract. We discuss the physics of B 
INTRODUCTION
The past decade has seen an overwhelming amount of exciting heavy flavour physics results [1] from the e + e − B factory experiments BaBar and Belle as well as the CDF and D0 experiments operating at the Tevatron pp collider. In many cases, the measurements performed at the Tevatron Collider are complementary to those at the B factories. In particular, all B hadron states are produced at the Tevatron. baryons are produced at the Tevatron. Why do we study B hadron states? In analogy to the hydrogen atom which consists of a heavy nucleus in form of the proton surrounded by a light electron, a B hadron consists of a heavy bottom quark surrounded either by a light anti-quark, to form a B meson or a di-quark pair, to form a bottom baryon. The interaction between the b quark and the other quark(s) in a B hadron is based on the strong interaction or Quantum Chromodynamics (QCD) while the interaction between proton and electron is based on the electromagnetic Coulomb interaction and described by Quantum Electrodynamics in its ultimate form. Heavy quark hadrons are often called the hydrogen atom of QCD. The study of B hadron states is thus the study of (non-perturbative) QCD, providing sensitive tests of all aspects of QCD, including lattice gauge calculations. In addition, the study of the CabibboKobayashi-Maskawa (CKM) mechanism which governs quark transitions allows for precision tests of the standard model (SM) and the search for physics beyond the SM through measurements of loop processes in which non-SM particles can contribute.
After a successful 1992-1996 Run I data taking period (for a review of B physics results from e.g. CDF in Run I see Ref. 
The fact that the mass eigenstates are not the same as the flavour states gives rise to oscillations between the B 0 s andB 0 s states with a frequency proportional to the mass difference of the mass eigenstates, ∆m s = m H − m L . In the SM particle-antiparticle oscillations are explained in terms of second-order weak processes involving virtual massive particles that provide a transition amplitude between the B 0 s andB 0 s states. The decay width difference between the mass eigenstates Figure 1 (a) while a published result from CDF based on 1.35 fb −1 of data [7] exists. A preliminary update from CDF with 2.8 fb −1 of data is displayed in Figure 1 Interestingly, the CDF and D0 inconsistencies with the standard model both point in the same direction. Assuming the SM prediction, CDF quotes a probability of 7% to observe a likelihood ratio equal or higher than the one observed in data which corresponds to about 1.8 σ . Using constraints on the strong phases, D0 finds a p-value of 6.6% corresponding to a 1.8 σ inconsistency with the SM hypothesis [6] . The combination of the results from Refs. [6] and [7] is shown in Figure 1 
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